Influence of the processing of MucA protein on the reversion of the frameshift hisD3052 and the base substitution hisG46 mutations by chemical mutagens in Salmonella typhimurium.
The correlation between the proficiency at promoting mutagenesis of MucA/B proteins and MucA processing has been considered to be very high (Hauser et al., 1992) on the basis of the results of UV mutagenicity (Shiba et al., 1990). Here we show that this correlation is only partial. We have assayed the mutagenicity of benzo[a]pyrene (B[a]P) and aflatoxin B1 (AFB1) in Salmonella typhimurium tester strains containing plasmids which encode MucA proteins with an altered cleavage site. Reversion of the frameshift hisD3052 mutation by B[a]P or AFB1 was observed in the presence of non-cleavable MucA protein although at a lower level than that found in cells containing wild-type MucA protein. Reversion of the base substitution hisG46 mutation by AFB1 requires a significant processing of MucA, while lower levels of this processing would be enough for the hisG46 reversion by B[a]P. These results suggest that the specificity of mutations induced by mutagens forming DNA adducts is influenced by the activity of MucA protein. They also show the relevance of mutagenicity assays in the mechanistic studies of mutagenesis.